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(57) ABSTRACT

A touch module having a dynamic capacitance matching
mechanism, including: a comparator, having a first input end
and a second 1nput end, the second 1nput end being coupled
with a reference voltage; a touch capacitive circuit, having a
variable touch capacitor, a voltage source, and a second out-
put end, wherein the voltage source 1s used to perform a
charging procedure on the variable touch capacitor, and the
variable touch capacitor 1s coupled to the first input end of the
comparator via the second output end after the charging pro-
cedure; and a transferred-charge-storing capacitive circuit,
having a variable transferred-charge-storing capacitor and a
third output end, wherein the vanable transierred-charge-
storing capacitor 1s used to couple with the first input end of

the comparator via the third output end to perform a charge
transier procedure.

16 Claims, 6 Drawing Sheets
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TOUCH MODULE HAVING A DYNAMIC
CAPACITANCE MATCHING MECHANISM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a touch module, especially
to a touch module having a dynamic capacitance matching
mechanism.

2. Description of the Related Art

Please refer to FIG. 1, which 1llustrates a touch detection
circuit of a prior art capacitive touch module. As 1llustrated 1n
FIG. 1, the touch detection circuit includes a comparator 100,
a touch sensing electrode 110, a transierred-charge-storing
capacitor 120, and a reset switch 130.

The comparator 100 has a first imnput end, a second input
end, and an output end. The first input end 1s used to couple
with the touch sensing electrode 110, the transferred-charge-
storing capacitor 120, and the reset switch 130; the second
input end 1s coupled with a reference voltage V ,; and the
output end 1s used to provide an output signal vV __ ..

The touch sensing electrode 110 has a first capacitance.
When a finger touches the touch sensing electrode 110, the
touch sensing electrode 110 will exhibit a second capaci-
tance, wherein the second capacitance 1s larger than the first
capacitance. During a period when the touch sensing elec-
trode 110 1s connected with a DC voltage V 5, the quantity of
charge accumulated on the touch sensing electrode 110 will
be larger with the touch sensing electrode 110 exhibiting the
second capacitance than with the touch sensing electrode 110
having the first capacitance.

The transierred-charge-storing capacitor 120, having a
capacitance much larger than the first capacitance or the
second capacitance, 1s used to receive charge transierred from
the touch sensing electrode 110.

The reset switch 130 1s used to clear the charge on the
transierred-charge-storing capacitor 120 atfter the voltage on
the transterred-charge-storing capacitor 120 reaches the ref-
erence voltage V ;.

Please refer to F1G. 2(a)-2(c), which illustrate an operation
procedure of the circuit 1n FIG. 1. FIG. 2(a) illustrates a
charging stage, where a DC voltage V ,,, 15 used to charge an
equivalent capacitor of the touch sensing electrode 110. FIG.
2(b) 1llustrates a charge transier stage, where the touch sens-
ing electrode 110 1s connected with the transferred-charge-
storing capacitor 120 to form a loop to transier charge from
the touch sensing electrode 110 to the transierred-charge-
storing capacitor 120.

FIG. 3 illustrates a wavelform diagram of a voltage V , on
the transferred-charge-storing capacitor 120, and the output
signal V ;- of the comparator 100. As 1llustrated in FIG. 3,
the time for V , to reach V, 1s longer when no touch event
occurs than when a touch event takes place.

However, when the area of the touch sensing electrode 110
needs to change dynamically to increase sensing efliciency,
the structure of FIG. 1 can cause touch detection errors. For
example, when the area of the touch sensing electrode 110 1s
corresponding to a touch plane to serve as a switch, the
structure of FIG. 1 can falsely determine a touch event 1s
happening even though no touch event 1s actually taking
place—the reason 1s that the time for V , toreach V_, will be
greatly reduced 1n this scenario to cause a false touch detec-
tion.

To solve the foregoing problems, a touch module having a

dynamic capacitance matching mechanism is needed.

SUMMARY OF THE INVENTION

One objective of the present invention 1s to disclose a touch
module having a dynamic capacitance matching mechanism,
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which can dynamically configure an effective area for a touch
sensing electrode, and a corresponding capacitance of a trans-
terred-charge-storing capacitor, to increase sensing eifi-
ciency and avoid false touch detections.

Another objective of the present invention 1s to disclose a
touch module having a dynamic capacitance matching
mechanism, which can dynamically configure an effective
area for a touch sensing electrode, and a corresponding volt-
age value of a charging power source, to 1ncrease sensing
elficiency and avoid false touch detections.

Another objective of the present invention 1s to disclose a
touch module having a dynamic capacitance matching
mechanism, which can dynamically configure an effective
area for a touch sensing electrode, and a corresponding volt-
age value of areference voltage, to increase sensing elficiency
and avoid false touch detections.

Another objective of the present mnvention 1s to disclose a
touch module having a dynamic capacitance matching
mechanism, which can dynamically configure an effective
area for a touch sensing electrode to increase noise immunity
of the touch module.

Still another objective of the present invention 1s to disclose
a touch module having a dynamic capacitance matching
mechanism, which can dynamically configure an effective
area for atouch sensing electrode to overcome an interference
on the touch module caused by a display signal.

To attain the foregoing objectives, the present invention
proposes a touch module having a dynamic capacitance
matching mechanism, the touch module including:

a comparator, having a first input end, a second mput end,
and an output end, wherein the second 1nput end 1s coupled
with a reference voltage;

a touch capacitive circuit, having a variable touch capaci-
tor, a voltage source, and a second output end, wherein the
voltage source 1s used to perform a charging procedure on the
variable touch capacitor, and the variable touch capacitor 1s
coupled to the first input end of the comparator via the second
output end after the charging procedure;

a transferred-charge-storing capacitive circuit, having a
variable transterred-charge-storing capacitor, and a third out-
put end, wherein the vanable transferred-charge-storing
capacitor 1s used to couple with the first mput end of the
comparator via the third output end to perform a charge
transier procedure, and the capacitance value of the variable
transierred-charge-storing capacitor 1s determined according
to the capacitance value of the variable touch capacitor; and

a reset switch, coupled between the first input end and a
reference ground for performing a discharging procedure on
the variable transierred-charge-storing capacitor.

In one embodiment, the touch module having a dynamic
capacitance matching mechanism further includes a control
unit to dynamically configure a capacitance value of the vari-
able touch capacitor, and a corresponding capacitance value
ol the variable transferred-charge-storing capacitor.

In one embodiment, the variable touch capacitor 1s formed
by a subset of a plurality of capacitors included 1n a touch
capacitor array.

In one embodiment, the touch capacitor array 1s a capacitor
array selected from a group consisting of a sell capacitor
array, amutual capacitor array, and any combinations thereof.

In one embodiment, the variable transferred-charge-stor-
ing capacitor 1s implemented by a capacitor selected from a
group consisting ol a plurality of capacitors of different
capacitance values.

In one embodiment, the variable transferred-charge-stor-
ing capacitor 1s located 1n an integrated circuit.
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In one embodiment, the variable transferred-charge-stor-
ing capacitor 1s located on a printed circuit board.

To attain the foregoing objectives, another touch module
having a dynamic capacitance matching mechanism 1s pro-
posed, the touch module including;:

a comparator, having a first input end, a second input end,
and an output end, wherein the second 1nput end 1s coupled
with a variable reference voltage;

a touch capacitive circuit, mcluding a variable touch
capacitor, a voltage source, and a second output end, wherein
the voltage source 1s used to perform a charging procedure on
the variable touch capacitor, and the variable touch capacitor
1s coupled with the first input end of the comparator via the
second output end after the charging procedure, wherein the
variable touch capacitor 1s formed by a subset of a plurality of
capacitors 1icluded 1n a touch capacitor array;

a transferred-charge-storing capacitive circuit, including a
variable transferred-charge-storing capacitor and a third out-
put end, wherein the vanable transferred-charge-storing
capacitor 1s used to couple the first input end of the compara-
tor via the third output end to perform a charge transier
procedure, and the vanable transterred-charge-storing
capacitor 1s implemented with a capacitor selected from a
group consisting of a plurality of capacitors of different
capacitance values, and the capacitance value of the variable
transierred-charge-storing capacitor 1s determined according,
to the capacitance value of the vanable touch capacitor; and

a reset switch, coupled between the first input end and a
reference ground for performing a discharging procedure on
the vanable transierred-charge-storing capacitor.

In one embodiment, the touch module having a dynamic
capacitance matching mechanism further includes a control
unit for dynamically configuring the capacitance value of the
variable touch capacitor, and a corresponding capacitance
value of the vaniable transferred-charge-storing capacitor.

In one embodiment, the control unit further has a function
of dynamically determining the voltage value of the variable
reference voltage.

In one embodiment, the touch capacitor array 1s a capacitor
array selected from a group consisting of a self capacitor
array, a mutual capacitor array, and any combinations thereof.

In one embodiment, the variable transferred-charge-stor-
ing capacitor 1s located in an integrated circuit.

In one embodiment, the variable transierred-charge-stor-
ing capacitor 1s located on a printed circuit board.

To attain the foregoing objectives, still another touch mod-
ule having a dynamic capacitance matching mechanism 1s
proposed, the touch module including;:

a comparator, having a first input end, a second input end,
and an output end, wherein the second 1nput end 1s coupled
with a variable reference voltage;

a touch capacitive circuit, mcluding a variable touch
capacitor, a variable voltage source, and a second output end,
wherein the variable voltage source 1s used to perform a
charging procedure on the variable touch capacitor, and the
variable touch capacitor 1s coupled with the first input end of
the comparator via the second output end after the charging
procedure, wherein the variable touch capacitor 1s formed by
a subset of a plurality of capacitors included 1n a touch capaci-
tor array;

a transferred-charge-storing capacitive circuit, including a
variable transierred-charge-storing capacitor and a third out-
put end, wherein the variable transierred-charge-storing
capacitor 1s used to couple the first input end of the compara-
tor via the third output end to perform a charge transier
procedure, and the vanable transterred-charge-storing
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capacitor 1s implemented with a capacitor selected from a
group consisting of a plurality of capacitors of different
capacitance values;

a reset switch, coupled between the first input end and a
reference ground for performing a discharging procedure on
the variable transferred-charge-storing capacitor; and

a control unit, used to dynamically configure the capaci-
tance value of the variable touch capacitor, and a correspond-
ing capacitance value of the vanable transferred-charge-stor-
Ing capacitor.

In one embodiment, the control unit further has a function
of dynamically determining the voltage value of the variable
reference voltage and the voltage value of the variable voltage
source.

In one embodiment, the variable transferred-charge-stor-
ing capacitor 1s located 1n an integrated circuit or on a printed
circuit board.

To make 1t easier for our examiner to understand the objec-
tive of the invention, 1ts structure, innovative features, and
performance, we use preferred embodiments together with
the accompanying drawings for the detailed description of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1illustrates a touch detection circuit of a prior art
capacitive touch module.

FIG. 2(a)-2(c¢) illustrate an operation procedure of the cir-
cuit in FIG. 1.

FIG. 3 illustrates a wavetorm diagram of a voltage V , on a
transierred-charge-storing capacitor in FIG. 1, and an output
signal V 5,0l a comparator in FIG. 1.

FIG. 4 1llustrates a block diagram of a touch module having,
a dynamic capacitance matching mechanism according to a
preferred embodiment of the present invention.

FIG. S illustrates a block diagram of a touch module having,
a dynamic capacitance matching mechanism according to
another preferred embodiment of the present invention.

FIG. 6 1llustrates a block diagram of a touch module having,
a dynamic capacitance matching mechanism according to
still another preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present mvention will be described 1n more detail
hereinafter with reference to the accompanying drawings that
show the preferred embodiments of the invention.

Please refer to FIG. 4, which 1llustrates a block diagram of
a touch module having a dynamic capacitance matching
mechanism according to a preferred embodiment of the
present invention. As illustrated 1n FIG. 4, the touch module
having a dynamic capacitance matching mechamism includes
a comparator 400, a touch capacitive circuit 410, a trans-
terred-charge-storing capacitive circuit 420, a reset switch
430, and a control unit 440.

The comparator 400 has a first input end, a second input
end, and a first output end, wherein the second 1nput end 1s
coupled with a reference voltage V ;.

The touch capacitive circuit 410 includes a variable touch
capacitor 411, a voltage source 'V ,,,,, and a second output end,
wherein the voltage source V 5 1s used to perform a charging
procedure on the variable touch capacitor 411, and the vari-
able touch capacitor 411 is coupled with the first input end of
the comparator 400 via the second output end after the charg-
ing procedure. The variable touch capacitor 411 1s formed by
a subset of a plurality of capacitors included 1n a touch capaci-
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tor array—1or example, a subset having 8x8 electrodes, 4x4
clectrodes, or a single electrode.

The touch capacitor array 1s a capacitor array selected from
a group consisting of a self capacitor array, a mutual capacitor
array, and any combinations thereof.

The transferred-charge-storing capacitive circuit 420
includes a variable transierred-charge-storing capacitor and a
third output end, wherein the variable transierred-charge-
storing capacitor 1s used to couple the first input end of the
comparator 400 via the third output end to perform a charge
transier procedure, wherein the capacitance value of the vari-
able transferred-charge-storing capacitor 1s determined
according to the capacitance value of the variable touch
capacitor 411. The varniable transierred-charge-storing
capacitor 1s implemented with a capacitor selected from a
group consisting of a plurality of capacitors of different
capacitance values—ior example but not limited to C1, C2,
and C3 as i1llustrated 1n FI1G. 4, with C1>C2>(C3. The variable
transierred-charge-storing capacitor can be located 1n an inte-
grated circuit or on a printed circuit board.

The reset switch 430 1s coupled between the first input end
and a reference ground for performing a discharging proce-
dure on the variable transterred-charge-storing capacitor.

The control unit 440 1s used to dynamaically configure the
capacitance value of the variable touch capacitor 411, and a
corresponding capacitance value of the vaniable transferred-
charge-storing capacitor. For example, C1 corresponds to 8x8
clectrodes, C2 corresponds to 4x4 electrodes, and C3 corre-
sponds to a single electrode.

Based on the design mentioned above, the touch module
having a dynamic capacitance matching mechanism of the
present invention can therefore dynamically configure an
elfective area for a touch sensing electrode, and a correspond-
ing capacitance value of a transierred-charge-storing capaci-
tor, to improve sensing eificiency, avoid wasting power, pre-
vent touch detection errors, and increase noise immunity of
the touch module to overcome an interference on the touch
module caused by a display signal.

Please refer to FI1G. 5, which 1llustrates a block diagram of
a touch module having a dynamic capacitance matching
mechanism according to another preferred embodiment of
the present invention. As illustrated 1n FIG. 5, the touch
module having a dynamic capacitance matching mechanism
includes a comparator 500, a touch capacitive circuit 510, a
transierred-charge-storing capacitive circuit 320, a reset
switch 530, and a control unit 540.

The comparator 500 has a first imnput end, a second input
end, and a first output end, wherein the second input end 1s
coupled with a variable reference voltage 501, which can be
for example but not limited to V,,,V_.,, or V., with
VeirZ ViV as.

The touch capacitive circuit 510 includes a variable touch
capacitor 511, a voltage source V 5, and a second output end,
wherein the voltage source V ,,,, 15 used to perform a charging
procedure on the variable touch capacitor 511, and the vari-
able touch capacitor 311 1s coupled with the first input end of
the comparator 500 via the second output end after the charg-
ing procedure. The variable touch capacitor 511 1s formed by
a subset of a plurality of capacitors included 1n a touch capaci-
tor array—ior example, a subset having 8x8 electrodes, 4x4
clectrodes, or a single electrode. The touch capacitor array 1s
a capacitor array selected from a group consisting of a self
capacitor array, a mutual capacitor array, and any combina-
tions thereof.

The transferred-charge-storing capacitive circuit 520
includes a variable transierred-charge-storing capacitor and a
third output end, wherein the variable transferred-charge-
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storing capacitor 1s used to couple the first mnput end of the
comparator 300 via the third output end to perform a charge
transier procedure, wherein the variable transferred-charge-
storing capacitor 1s implemented with a capacitor selected
from a group consisting of a plurality of capacitors of differ-
ent capacitance values—ior example but not limited to C1,
C2, and C3 as 1llustrated 1n FIG. 5§ with C1>C2>C3, and the
capacitance value of the vanable transferred-charge-storing
capacitor 1s determined according to the capacitance value of
the variable touch capacitor 511. The vanable transierred-
charge-storing capacitor can be located 1n an integrated cir-
cuit or on a printed circuit board.

The reset switch 530 1s coupled between the first input end
and a reference ground for performing a discharging proce-
dure on the vaniable transferred-charge-storing capacitor.

The control unit 540 1s used to dynamically configure the
capacitance value of the variable touch capacitor 511, a cor-
responding capacitance value of the variable transierred-
charge-storing capacitor, and a corresponding voltage value
of the vaniable reference voltage 501. For example, C1 cor-
responds to 8x8 electrodes, C2 corresponds to 4x4 elec-
trodes, and C3 corresponds to a single electrode; and V, ,
corresponds to 8x8 electrodes, V , , corresponds to 4x4 elec-
trodes, and V , , corresponds to a single electrode.

Based on the design mentioned above, the touch module
having a dynamic capacitance matching mechanism of the
present invention can therefore dynamically configure an
cifective area for a touch sensing electrode, a corresponding
capacitance value of a transferred-charge-storing capacitor,
and a corresponding voltage value of a variable reference
voltage to improve sensing eificiency, avoid wasting power,
prevent touch detection errors, and increase noise immunity
ol the touch module to overcome an interference on the touch
module caused by a display signal.

Please refer to FIG. 6, which 1llustrates a block diagram of
a touch module having a dynamic capacitance matching
mechanism according to still another preferred embodiment
of the present mvention. As illustrated 1n FIG. 6, the touch
module having a dynamic capacitance matching mechanism
includes a comparator 600, a touch capacitive circuit 610, a
transferred-charge-storing capacitive circuit 620, a reset
switch 630, and a control unit 640.

The comparator 600 has a first input end, a second input
end, and a first output end, wherein the second 1nput end 1s
coupled with a variable reference voltage 601, which can be
for example but not limited to V,,, V,,, or V., with
Vi Vo™V s

The touch capacitive circuit 610 includes a variable touch
capacitor 611, a variable voltage source 612, and a second
output end, wherein the variable voltage source 612 is used to
perform a charging procedure on the variable touch capacitor
611, and the variable touch capacitor 611 1s coupled with the
first input end of the comparator 600 via the second output
end after the charging procedure. The variable touch capaci-
tor 611 1s formed by a subset of a plurality of capacitors
included 1n a touch capacitor array—ior example, a subset
having 8x8 electrodes, 4x4 electrodes, or a single electrode.
The touch capacitor array 1s a capacitor array selected from a
group consisting of a self capacitor array, a mutual capacitor
array, and any combinations thereof. The vanable voltage
source 612 can be for example but not limitedtoV ,5,, V 554
Or Vppa, WIth V55, >V 55>V b ps.

The transiferred-charge-storing capacitive circuit 620
includes a variable transierred-charge-storing capacitor and a
third output end, wherein the varnable transiferred-charge-
storing capacitor 1s used to couple the first mnput end of the
comparator 600 via the third output end to perform a charge
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transier procedure, wherein the vanable transferred-charge-
storing capacitor 1s implemented with a capacitor selected
from a group consisting of a plurality of capacitors of differ-
ent capacitance values—ior example but not limited to C1,
C2, and C3 as 1illustrated in FIG. 6, with C1>C2>(C3. The
variable transferred-charge-storing capacitor can be located
in an 1mtegrated circuit or on a printed circuit board.

The reset switch 630 1s coupled between the first input end
and a reference ground for performing a discharging proce-
dure on the variable transferred-charge-storing capacitor.

The control unit 640 1s used to dynamaically configure the
capacitance value of the variable touch capacitor 611, and a
corresponding capacitance value of the vanable transferred-
charge-storing capacitor. In addition, the control unit 640 1s
capable of dynamically configuring a corresponding voltage
value of the varniable reference voltage 601, and a correspond-
ing voltage value of the variable voltage source 612. For
example, C1 corresponds to 8x8 electrodes, C2 corresponds
to 4x4 electrodes, and C3 corresponds to a single electrode;
and (V 5, V4,1 ) corresponds to 8x8 electrodes, (V555, V,15)
corresponds to 4x4 electrodes, and (V ., V ,;,;) corresponds
to a single electrode.

Based on the design mentioned above, the touch module
having a dynamic capacitance matching mechanism of the
present invention can therefore dynamically configure an
elfective area for a touch sensing electrode, a corresponding
capacitance value of a transterred-charge-storing capacitor, a
corresponding voltage value of a variable voltage source, and
a corresponding voltage value of a vaniable reference voltage
to improve sensing efficiency, avoid wasting power, prevent
touch detection errors, and increase noise immunity of the
touch module to overcome an interference on the touch mod-
ule caused by a display signal.

Thanks to the novel designs mentioned above, the present
invention possesses the following advantages:

1. The touch module having a dynamic capacitance match-
ing mechanism of the present invention 1s capable of dynami-
cally configuring an efiective area for a touch sensing elec-
trode, and a corresponding capacitance of a transierred-
charge-storing capacitor, so as to increase sensing eificiency
and avoid false touch detections.

2. The touch module having a dynamic capacitance match-
ing mechanism of the present invention 1s capable of dynami-
cally configuring an effective area for a touch sensing elec-
trode, and a corresponding voltage value of a charging power
source, so as to icrease sensing efficiency and avoid false
touch detections.

3. The touch module having a dynamic capacitance match-
ing mechanism of the present invention 1s capable of dynami-
cally configuring an efiective area for a touch sensing elec-
trode, and a corresponding voltage value of a reference
voltage, so as to increase sensing etficiency and avoid false
touch detections.

4. The touch module having a dynamic capacitance match-
ing mechanism of the present invention 1s capable of dynami-
cally configuring an effective area for a touch sensing elec-
trode to increase noise immunity of the touch module.

5. The touch module having a dynamic capacitance match-
ing mechanism of the present invention 1s capable of dynami-
cally configuring an effective area for a touch sensing elec-
trode to overcome an interference on the touch module caused
by a display signal.

While the invention has been described by way of example
and 1n terms of preferred embodiments, it 1s to be understood
that the invention 1s not limited thereto. To the contrary, 1t 1s
intended to cover various modifications and similar arrange-
ments and procedures, and the scope of the appended claims
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therefore should be accorded the broadest interpretation so as
to encompass all such modifications and similar arrange-
ments and procedures.

In summation of the above description, the present inven-
tion herein enhances the performance than the conventional
structure and further complies with the patent application
requirements and 1s submitted to the Patent and Trademark
Office for review and granting ol the commensurate patent
rights.

What 1s claimed 1s:

1. A touch module having a dynamic capacitance matching
mechanism, comprising;

a comparator, having a first input end, a second input end,
and an output end, wherein said second input end 1s
coupled with a reference voltage;

a touch capacitive circuit, having a variable touch capaci-
tor, a voltage source, and a second output end, wherein
said voltage source 1s used to perform a charging proce-
dure on said variable touch capacitor, and said variable
touch capacitor 1s coupled to said first input end of said
comparator via said second output end aiter said charg-
ing procedure, wherein the variable touch capacitor
capacitance 1s switchable among different equivalent
capacitance values formed by interconnection of basic
touch sensing capacitors;

a transferred-charge-storing capacitive circuit, having a
variable transterred-charge-storing capacitor and a third
output end, wherein said variable transferred-charge-
storing capacitor 1s used to couple with said first input
end of said comparator via said third output end to per-
form a charge transfer procedure and wherein said trans-
ferred-charge-storing capacitor 1s implemented with a
capacitor selected from a group consisting of a plurality
of capacitors of different capacitance values determined
according to a capacitance value of said variable touch
capacitor, and wherein the capacitance value of said
variable transferred-charge-storing capacitor 1s deter-
mined according to a value of said variable touch capaci-
tor provided by a capacitor selected from capacitors of
different capacitance values in response to a capacitance
value of said varniable touch capacitor; and

a reset switch, coupled between said first mnput end and a
reference ground for performing a discharging proce-
dure on said variable transierred-charge-storing capaci-
tor.

2. The touch module having a dynamic capacitance match-
ing mechanism as claim 1, further comprising a control unitto
dynamically configure a capacitance value of said variable
touch capacitor, and a corresponding capacitance value of
said variable transterred-charge-storing capacitor.

3. The touch module having a dynamic capacitance match-
ing mechanism as claim 1, wherein said variable touch
capacitor 1s formed by a subset of a plurality of capacitors
included 1n a touch capacitor array.

4. The touch module having a dynamic capacitance match-
ing mechanism as claim 3, wherein said touch capacitor array
1s a capacitor array selected from a group consisting of a self
capacitor array comprising a plurality of capacitors formed
from a plurality of separate electrodes and a mutual capacitor
array comprising a plurality of capacitors each formed by two
separate electrodes, and any combinations thereof.

5. The touch module having a dynamic capacitance match-
ing mechanism as claim 1, wherein said variable transferred-
charge-storing capacitor 1s implemented by a capacitor
selected from a group consisting of a plurality of capacitors of
different capacitance values.
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6. The touch module having a dynamic capacitance match-
ing mechanism as claim 1, wherein said variable transterred-
charge-storing capacitor 1s located 1n an integrated circuat.

7. The touch module having a dynamic capacitance match-
ing mechanism as claim 1, wherein said vanable transferred-
charge-storing capacitor 1s located on a printed circuit board.

8. A touch module having a dynamic capacitance matching
mechanism, comprising;

a comparator, having a first input end, a second input end,
and an output end, wherein said second input end 1is
coupled with a variable reference voltage;

a touch capacitive circuit, comprising a variable touch
capacitor, a voltage source, and a second output end,
wherein said voltage source 1s used to perform a charg-

ing procedure on said variable touch capacitor, and said
variable touch capacitor 1s coupled with said first input
end of said comparator via said second output end after
said charging procedure, wherein said variable touch
capacitor 1s formed by a subset of a plurality of capaci-
tors included 1n a touch capacitor array;

a transferred-charge-storing capacitive circuit, comprising,

a variable transferred-charge-storing capacitor and a
third output end, wherein said variable transierred-
charge-storing capacitor 1s used to couple said first input
end of said comparator via said third output end to per-
form a charge transier procedure, and said variable
transterred-charge-storing capacitor 1s implemented
with a capacitor selected from a group consisting of a
plurality of capacitors of different capacitance values,
and a capacitance value of said varniable transferred-
charge-storing capacitor 1s determined according to a
capacitance value of said variable touch capacitor; and
a reset switch, coupled between said first input end and a
reference ground for performing a discharging proce-
dure on said variable transierred-charge-storing capaci-
tor.

9. The touch module having a dynamic capacitance match-
ing mechanism as claim 8, further comprising a control unit
tor dynamically configuring a capacitance value of said vari-
able touch capacitor, and a corresponding capacitance value
ol said varnable transferred-charge-storing capacitor.

10. The touch module having a dynamic capacitance
matching mechamsm as claim 9, wherein said control unit
turther has a function of dynamically determining a voltage
value of said variable reference voltage.

11. The touch module having a dynamic capacitance
matching mechanism as claim 8, wherein said touch capacitor
array 1s a capacitor array selected from a group consisting of
a sell capacitor array comprising a plurality of capacitors
formed from a plurality of separate electrodes and a mutual
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capacitor array comprising a plurality of capacitors each
formed by two separate electrodes, and any combinations
thereof.

12. The touch module having a dynamic capacitance
matching mechanism as claim 8, wherein said variable trans-
terred-charge-storing capacitor 1s located in an integrated
circuit.

13. The touch module having a dynamic capacitance
matching mechanism as claim 8, wherein said variable trans-
terred-charge-storing capacitor 1s located on a printed circuit

board.

14. A touch module having a dynamic capacitance match-
ing mechamism, comprising: a comparator, having a first
input end, a second input end, and an output end, wherein said
second 1input end 1s coupled with a variable reference voltage;
a touch capacitive circuit, comprising a variable touch capaci-
tor, a variable voltage source, and a second output end,
wherein said variable voltage source 1s used to perform a
charging procedure on said variable touch capacitor, and said
variable touch capacitor 1s coupled with said first input end of
said comparator via said second output end after said charg-
ing procedure, wheremn said variable touch capacitor is
formed by a subset of a plurality of capacitors included 1n a
touch capacitor array; a transierred-charge-storing capacitive
circuit, comprising a variable transierred-charge-storing
capacitor and a third output end, wherein said variable trans-
terred-charge-storing capacitor 1s used to couple said {first
input end of said comparator via said third output end to
perform a charge transfer procedure, and said variable trans-
terred-charge-storing capacitor 1s 1mplemented with a
capacitor selected from a group consisting of a plurality of
capacitors of different capacitance values and a capacitance
value of said variable transierred-charge-storing capacitor 1s
determined according to a capacitance value of said variable
touch capacitor; a reset switch, coupled between said first
input end and a reference ground for performing a discharg-
ing procedure on said variable transferred-charge-storing
capacitor; and a control unit, used to dynamically configure a
capacitance value of said variable touch capacitor, and a
corresponding capacitance value of said variable transferred-
charge-storing capacitor.

15. The touch module having a dynamic capacitance
matching mechanism as claim 14, wherein said control unit
further has a function of dynamically determining a voltage
value of said variable reference voltage and a voltage value of
said variable voltage source.

16. The touch module having a dynamic capacitance
matching mechanism as claim 14, wherein said variable
transierred-charge-storing capacitor 1s located 1 an inte-
grated circuit or on a printed circuit board.
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